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SYSTEMS, METHODS, AND COMPUTER
READABLE MEDIA FOR EXTRACTING
DATA FROM PORTABLE DOCUMENT
FORMAT (PDF) FILES

TECHNICAL FIELD

The subject matter described herein relates generally to
data analysis and, more particularly, to systems, methods, and
computer readable media for extracting data from portable
document format (PDF) files.

BACKGROUND

Manual data entry can be error-prone, tedious, and time
consuming. However, there is a lack of easily automated
methods for extracting data in a portable document format
(PDF) and/or other data files. While some technologies, such
as optical character recognition (OCR) technologies, exist for
helping extract data from images, such technologies are
imperfect and can result in various errors or misidentifica-
tions. Further, even using OCR technologies, data extraction
generally requires a human to proofread and correct errors.

SUMMARY

Methods, systems, and computer readable media for
extracting data from a portable document format (PDF) file
are disclosed. According to one method, the method occurs at
a data file analyzer. The method includes identifying at least
one document identifier associated with a first document in a
PDF file. The method further includes determining, using the
at least one document identifier, a reference point identifier
for identifying a reference point in the first document, an
offset value for indicating a location of a first detection area in
the first document, and size information for indicating a size
of the first detection area in the first document. The method
also includes identifying, using a reference point identifier,
the reference point in the first document. The method further
includes identifying, using the offset value and the size infor-
mation, the first detection area in the first document. The
method also includes extracting, by processing binary data of
the PDF file, data within the first detection area of the first
document.

According to one system, the system includes a data file
analyzer. The data file analyzer includes at least one processor
and a memory. The data file analyzer is configured to identify
at least one document identifier associated with a first docu-
ment in a PDF file, to determine, using the at least one docu-
ment identifier, a reference point identifier for identifying a
reference point in the first document, an offset value for
indicating a location of a first detection area in the first docu-
ment, and size information for indicating a size of the first
detection area in the first document, to identity, using a ref-
erence point identifier, the reference point in the first docu-
ment, to identify, using the offset value and the size informa-
tion, the first detection area in the first document, and to
extract, by processing binary data of the PDF file, data within
the first detection area of the first document.

The subject matter described herein may be implemented
in software in combination with hardware and/or firmware.
For example, the subject matter described herein may be
implemented in software executed by a processor. In some
implementations, the subject matter described herein may be
implemented using a non-transitory computer readable
medium having stored thereon computer executable instruc-
tions that when executed by the processor of a computer

10

15

20

25

30

35

40

45

50

55

60

65

2

control the computer to perform steps. Exemplary computer
readable media suitable for implementing the subject matter
described herein include non-transitory devices, such as disk
memory devices, chip memory devices, programmable logic
devices, and application specific integrated circuits. In addi-
tion, a computer readable medium that implements the sub-
jectmatter described herein may be located on a single device
or computing platform or may be distributed across multiple
devices or computing platforms.

As used herein, the term ‘node’ refers to at least one physi-
cal computing platform including one or more processors and
memory. For example, a node may include a virtual machine
and/or other software executing on a physical computing
platform.

As used herein, the terms ‘function’ or ‘module’ refer to
hardware, firmware, or software in combination with hard-
ware and/or firmware for implementing features described
herein.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter described herein will now be explained
with reference to the accompanying drawings of which:

FIG. 1 is a diagram illustrating a computing environment
according to an embodiment of the subject matter described
herein;

FIG. 2 is a diagram illustrating data associated with
extracting data from a portable document format (PDF) file
according to an embodiment of the subject matter described
herein;

FIG. 3 is a diagram illustrating a detection area associated
with an Internal Revenue Service (IRS) Form 1065 according
to an embodiment of the subject matter described herein;

FIG. 4 is a diagram illustrating multiple detection areas
associated with an IRS Schedule K-1 document according to
an embodiment of the subject matter described herein;

FIG. 5 is a diagram illustrating a conditional detection area
associated with an IRS Schedule K-1 document according to
an embodiment of the subject matter described herein;

FIG. 6 is a diagram illustrating log data associated with
extracting data from a PDF file according to an embodiment
of the subject matter described herein;

FIG. 7 is a diagram illustrating a graphical user interface
for interacting with extracted data according to an embodi-
ment of the subject matter described herein; and

FIG. 8 is a diagram illustrating a process for extracting data
from a PDF file according to an embodiment of the subject
matter described herein.

DETAILED DESCRIPTION

The subject matter described herein relates to methods,
systems, and computer readable media extracting data from
portable document format (PDF) files and/or data files. Digi-
tal documents, e.g., documents stored in PDF files and/or
other data files, may include tabular data and/or semi-con-
strained data. For example, tax and/or accounting programs
may generate Internal Revenue Service (IRS) tax forms con-
taining text, values, and/or other data and may store these
forms in a PDF file. While a particular IRS tax form (e.g., an
IRS Form 1040) for a given year is somewhat uniform in its
content and layout, every tax and/or accounting program may
generate a slightly different version of the form with various
data in slightly different locations. As such, even with a data
file containing semi-constrained data, various issues can arise
when attempting to export, extract, or obtain data from the
data file.
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In accordance with some aspects of the subject matter
described herein, techniques, methods, or mechanisms for
identifying and exporting data (e.g., characters, text, num-
bers, etc.) at specific locations in a document stored in a data
file are described herein. For example, a data file analyzer in
accordance with some aspects described herein may identify
and/or define a detection area that represents a portion of a
document or page thereof in a data file for data extraction. In
this example, the data file analyzer may use functionality that
processes binary data of the data file representing a document
portion indicated by the detection area such that the binary
data is converted, derived, or decoded into human-readable
data (e.g., text and/or numbers depicted when viewing the
document portion in a PDF viewer application).

In accordance with some aspects of the subject matter
described herein, techniques, methods, or mechanisms are
described herein for identifying and/or defining a detection
area using a reference point identifier, an offset value, and size
information for indicating a size of the detection area. For
example, a data file analyzer in accordance with some aspects
described herein may identify or locate a reference point (e.g.,
the location of a predetermined phrase, such as “Salaries and
wages”) in a digital document and may then move an amount
of pixels to the right of the reference point based on a prede-
termined offset value and may extract or read data within the
detection area (e.g., a 20 pixel wide and 5 pixel high rectangle
or box) as indicated by predetermined size information.

Advantageously, in accordance with some aspects of the
subject matter described herein, by using reference points
and/or offset values to identify detection areas for data extrac-
tion, data extraction from a data file can be more flexible. For
example, by searching for a keyword in a PDF document and
then using offset values from the keyword to identify an area
for data extraction, an exact location (e.g., X- and y-coordi-
nates) for data extraction does not needed to be known before-
hand and, as such, similar but different forms can be pro-
cessed. Further, by using functionality that can process a PDF
file and extract (e.g., obtain, convert, derive, or decode)
human-readable data (e.g., text, numbers, etc.) from binary
data (e.g., non-human-readable data or file data) of the PDF
file, data extraction can be more reliable than other tech-
niques, such as image analysis or optical character recogni-
tion (OCR) techniques. For example, instead of recognizing
what a character is based on an image analysis, aspects
described herein can perform data analysis on binary data in
a data file which can accurately and reliably identify the
character since the binary data stores a representation of the
character using a known data format, e.g., based on PDF
specifications.

Reference will now be made in detail to various embodi-
ments of the subject matter described herein, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

FIG. 1 is a diagram illustrating a computing environment
100 according to an embodiment of the subject matter
described herein. Computing environment 100 may include
one or more computing platforms and/or devices and/or enti-
ties associated with interacting with one or more data files,
such as PDF files. Computing environment 100 may include
one or more user(s) 102, a PDF file 104, and a data file
analyzer 106.

User(s) 102 may be any suitable entity (e.g., an automated
system or a device or system controlled or controllable by a
human user) for configuring and/or using data file analyzer
106 and/or related functions. For example, various user inter-
faces (e.g., an application user interface (API) and a graphical
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4

user interface (GUI)) may be provided for specifying, defin-
ing, or implementing rules or mapping information for iden-
tifying documents in PDF file 104 and/or for extracting or
obtaining data from PDF file 104. Exemplary user interfaces
for configuring and/or using data file analyzer 106 may sup-
port automation (e.g., via one or more scripting languages)
and may include a representation state transfer (REST) API,
a command line, and/or a web based GUI.

In some embodiments, user(s) 102 may include a provi-
sioning user, a system operator, or a service operator. For
example, user(s) 102 may be a programmer, an administrator,
or another entity that provisions data file analyzer 106 with
information for performing data extraction and/or other data
analysis functions. In this example, user(s) 102 may provide
predetermined information (e.g., mapping information for
identifying documents and detection areas) about a plurality
of documents that may be represented, stored, or depicted
(e.g., as binary data) in a PDF file.

PDF file 104 may represent any data file containing infor-
mation stored using a PDF format or another data format
(e.g., PostScript or extensible markup language (XML) Paper
Specification) usable for storing one or more documents. For
example, PDF file 104 may store data that represents a com-
plete description of one or more documents, including text,
fonts, graphics, and other information needed to display these
documents. In this example, PDF file 104 may store the
documents as binary data, e.g., non-human-readable data or
file data. Continuing with this example, while a PDF reader
application can display documents stored in PDF file 104,
data file analyzer 106 and/or related functionality may be
required to extract or obtain human-readable data (e.g., text,
numbers, etc.) from the binary data of PDF file 104.

Data file analyzer 106 may represent any suitable entity
(e.g., a processor executing software) for performing aspects
associated with data analysis, file analysis, document analy-
sis, and/or data extraction (e.g., any method for obtaining data
stored in PDF file 104).

In some embodiments, data file analyzer 106 may include
functionality for receiving and processing one or more data
files. For example, data file analyzer 106 may provide a user
interface to allow a user to upload one or more PDF files
associated with a business, an individual, or a married couple.
In this example, data file analyzer 106 may then utilize one or
more algorithms for analyzing and/or extracting data from the
uploaded PDF files.

In some embodiments, data file analyzer 106 may include
functionality for identifying various documents and/or pages
stored in PDF file 104. In some embodiments, data file ana-
lyzer 106 may include functionality for extracting and/or
obtaining data stored in PDF file 104. For example, data file
analyzer 106 may use predetermined mapping information
associated with an identified document or page thereof to
extract or obtain data stored in PDF file 104. In this example,
the predetermined mapping information is usable for identi-
fying and/or defining detection areas (e.g., defined areas or
portions of a document or a page thereof) in PDF file 104.

Data file analyzer 106 may include and/or access data
storage 112. Data storage 112 may represent any suitable
entity (e.g., a non-transitory computer readable medium,
embedded memory, or a memory device) for storing data
associated with extracting data from PDF file 104 and/or
other data files. Data storage 112 may store software and/or
logic associated with one or more algorithms associated with
various aspects or functionality described herein. Data stor-
age 112 may also store associations between document iden-
tifiers and mapping information for identifying and/or defin-
ing detection areas. Data storage 112 may include data
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obtained from PDF file 104 in one or more data structures,
such as associative arrays, hash maps, linked lists, and/or data
stores.

In some embodiments, data file analyzer 106 may include
one or more algorithms (e.g., software and/or logic) that
perform various aspects or functions. For example, data file
analyzer 106 may include an identification algorithm 108 for
identifying document or related identifiers and an extraction
algorithm 110 for extracting texts from detection areas in
PDF file 104. In this example, identification algorithm 108
may be used in conjunction with extraction algorithm 110
when performing data analysis and/or data extraction.

In some embodiments, data storage 112 may be accessible
by data file analyzer 106, identification algorithm 108, extrac-
tion algorithm 110, and/or other entities. In some embodi-
ments, data storage 112 may be located on a single device or
computing platform or may be distributed across multiple
devices or computing platforms.

Identification algorithm 108 may represent software and/or
logic for identifying one or more documents or pages in PDF
file 104. In some embodiments, identification algorithm 108
may be configured to search and/or analyze PDF file 104 for
different documents. For example, assuming PDF file 104
contains multiple tax forms or other documents, identifica-
tion algorithm 108 may identify document boundaries (e.g.,
starting and ending page numbers) for each document. In this
example, identification algorithm 108 may use extraction
algorithm 110 or related functionality for identifying each of
the documents, e.g., by searching each page for document
identifiers.

In some embodiments, identification algorithm 108 may
use predetermined or known information for identifying
document identifiers. For example, identification algorithm
108 may access a data store of known identifiers, such as tax
form numbers or a tax form year numbers, and identification
algorithm 108 may be configured to search a top middle
portion or a bottom left portion of each page in PDF file 104
for one or more of these identifiers. In another example,
identification algorithm 108 may be configured to search
metadata (e.g., file properties) associated with PDF file 104
for particular known identifiers, such as a PDF file producer
application identifier, e.g., a name of a tax and/or accounting
software package that generates PDF file 104.

Extraction algorithm 110 may represent software and/or
logic for extracting or obtaining data stored in PDF file 104.
In some embodiments, extraction algorithm 110 may be con-
figured to identify and/or define one or more detection areas
in a document or page thereof in PDF file 104. For example,
extraction algorithm 110 may use predetermined mapping
information to locate and/or define a detection area (e.g., a
virtual geometric shape) containing a data field (e.g., text or
numbers associated with a label, line number, or other data
identifier) in an Internal Revenue Service (IRS) Form 1040 in
PDF file 104. In this example, extraction algorithm 110 may
identify and/or define a detection area by identifying one or
more reference points in the document, e.g., by searching for
reference point identifiers, such as a line number, a label, a
number, or one or more characters, in the document. Once the
one or more reference points are identified, extraction algo-
rithm 110 may discern or identify the top left corner of the
detection area by adding any known offset values to x- and/or
y-coordinate values associated with the one or more reference
points. Continuing with this example, after discerning or
identifying the top left corner of the detection area, extraction
algorithm 110 may further define the detection area using
predetermined height and width values and may then extract
data within the defined detection area.
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In some embodiments, extraction algorithm 110 may
include functionality for processing binary data (e.g., data
formatted according to a PDF specification) of PDF file 104
representing a document portion indicated by a detection area
such that extraction algorithm 110 can identify, discern,
decode, or convert the binary data into the human-readable
data (e.g., text and/or numbers) that it represents.

In some embodiments, extraction algorithm 110 may com-
municate with another entity (e.g., a module, a software
library, or separate logic) for extracting data from PDF file
104. For example, extraction algorithm 110 may be config-
ured to send coordinates representing a detection area to a
PDF file reader (and/or a related API). In this example, the
PDF file reader may identify and interpret binary data of PDF
file 104 representing a document portion indicated by the
coordinates and may return human-readable data associated
with the document portion.

Insome embodiments, data file analyzer 106, identification
algorithm 108, and/or extraction algorithm 110 may filter,
parse, and/or modify extracted or obtained data from PDF file
104. For example, after extracting data (e.g., ‘A.3621.”) from
a detection area, extraction algorithm 110 may be configured
to identify a label, a number, a letter, or other data identifier
(e.g., ‘A’) for a portion of the extracted data and may use the
identifier to store the data portion adjacent to the identifier
(e.g., “3621.) in an appropriate data structure in data storage
112.

It will be appreciated that FIG. 1 is for illustrative purposes
and that various nodes, their locations, and/or their functions
(e.g., modules or algorithms) described above in relation to
FIG. 1 may be changed, altered, added, or removed. For
example, some nodes, algorithms, and/or functions may be
combined into a single entity. In another example, some
nodes, algorithms, and/or functions may be distributed across
multiple nodes and/or platforms.

FIG. 2 is a diagram illustrating data 200 associated with
extracting data from PDF file 104 according to an embodi-
ment of the subject matter described herein. Data 200 may
represent any information associated with extracting or
obtaining data in PDF file 104 and/or for identifying a docu-
ment in PDF file 104. In some embodiments, data 200 may be
accessed and/or stored by user(s) 102, data file analyzer 106,
identification algorithm 108, and/or extraction algorithm 110.
In some embodiments, data 200 may be stored in data storage
112 using various data structures.

In some embodiments, data 200 may be usable for uniquely
identifying a document in PDF file 104. For example, data
200 may include document identifiers (phrases, values, key-
words, text, etc.) and data identifiers (e.g., line numbers, field
descriptors, or labels). In this example, mapping information
foridentifying one or more detection areas in a document may
be indexed using one or more document identifiers and/or one
or more data identifiers.

In some embodiments, data 200 may be usable for identi-
fying and/or defining detection areas. For example, data 200
may include various character strings (e.g., reference point
identifiers) for identifying x- and y-coordinates of reference
points in documents or pages thereof, offset values for offset-
ting x- and/or y-coordinates of reference points for indicating
detection area locations, and/or detection area dimensions
(e.g., height and width values) for defining detection areas in
the documents or pages thereof.

In some embodiments, data 200 may be updated periodi-
cally. For example, as tax forms or other documents are
updated or changed, information associated with extracting
or obtaining data from such documents may be updated or
changed. In this example, data 200 may be modified yearly or
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semi-yearly so as to accurately identify, detect, and/or extract
data from current and/or future tax forms or other documents.

Referring to FIG. 2, data 200 may be depicted using a table
where each row represents mapping information for identi-
fying and/or defining a particular detection area in a particular
document. For example, each row may comprise columns
and/or fields for uniquely identifying a document and data of
interest therein (e.g., a Form ID, a Schedule 1D, a document
year, a line ID, and a vendor ID) and columns and/or fields for
defining a detection area in the document (e.g., a “y’ string ID,
an ‘x’ string 1D, an ‘X’ offset value, a ‘y’ minimum value, an
‘x” minimum value, a ‘y’ offset value, a height value, a width
value, and a page offset value).

An ‘ID’ field may comprise a value, a name, and/or a
related identifier for indicating a particular set (e.g., row) of
information usable for extraction, identification, or detection
of particular data of interest. For example, an ‘ID’ field value
may include a unique number or name, such as ‘1°, <2’, and
3’. In another example, an ‘ID’ field value may be hierarchi-
cal and may include a first portion that represents a document
and a second portion that represents a unique data portion
(e.g., a line number) in the document, e.g., ‘DOCI-1a’,
‘DOCI1-1b’, and ‘DOCI1-2".

A ‘Formy’ field may comprise a value, a name, and/or a
related identifier for indicating a particular document or tem-
plate. For example, a ‘Form’ field value may represent an IRS
tax form, such as ‘1065°, ‘1098’, ‘8825°, ‘W-2’, W-4', or
‘1040,

A “Sched’ field may comprise a value, a name, and/or a
related identifier for indicating a particular schedule or a
distinct portion of a document or template. For example, a
‘Sched’ field value may represent an IRS Schedule document
or form, such as ‘K-1".

A “Year’ field may comprise a date, a number, and/or a
related identifier for indicating a year or a date associated with
a document. For example, a ‘Year’ field value may represent
a year associated with an IRS tax form, such as 2013,
2014°, or “2015".

A ‘Line’ field may comprise a value, a name, and/or a
related identifier for indicating a particular data of interest.
For example, a ‘Line’ field value may represent a label or a
line number in an IRS tax form, such as ‘1°, <2a’, or 2b’.

A “Ystr’ field may comprise a value and/or a related iden-
tifier for indicating a character string that indicates a y-coor-
dinate for a reference point in a document. For example, a
‘Ystr’ field value may represent a phrase or a word that is
unique in an IRS tax form. In this example, assuming a “Ystr’
field value is found in a document with pixels coordinates of
(80, 125), a reference point for the document may be associ-
ated with a y-coordinate of ‘125’ pixels.

An ‘Xstr’ field may comprise a value, and/or a related
identifier for indicating a character string that indicates an
x-coordinate for a reference point in a document. For
example, an ‘Xstr’ field value may represent a phrase or a
word that is unique in an IRS tax form. In this example,
assuming an ‘Xstr’ field value is found in a document with
pixels coordinates of (20, 185), a reference point for the
document may be associated with an x-coordinate of ‘20’
pixels.

An ‘Xoff” field may comprise a value, a number, and/or a
related identifier for indicating an offset from the x-coordi-
nate of a reference point. For example, an ‘Xoff” field value
may indicate a number of pixels to offset or adjust the x-co-
ordinate of a reference point for a first page of PDF file 104.
Inthis example, the ‘Xoff” field value may be used to identify
the x-coordinate value of the top left corner of a detection area
on the first page by adding the ‘Xoff* field value and the
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X-coordinate value of the reference point on the first page. In
some embodiments, an ‘Xoff” field value may be in pixels,
inches, millimeters, or another unit of measurement.

A ‘Ymin’ field may comprise a value, a number, and/or a
related identifier for indicating a minimum value for which
the y-coordinate of a reference point can be found. For
example, a page in PDF file 104 may include a ‘Ystr’ field
value in multiple locations. In this example, extraction algo-
rithm 110 may ignore any instance of the ‘Ystr’ field value
located on the page where the y-coordinate of the instance is
less than a corresponding ‘Ymin’ field value. In some
embodiments, a ‘Ymin’ field value may be in pixels, inches,
millimeters, or another unit of measurement.

An ‘Xmin’ field may comprise a value, a number, and/or a
related identifier for indicating a minimum value for which
the x-coordinate of a reference point can be found. For
example, a page in PDF file 104 may include an “Xstr’ field
value in multiple locations. In this example, extraction algo-
rithm 110 may ignore any instance of the ‘Xstr’ field value
located on the page where the x-coordinate of the instance is
less than a corresponding ‘Xmin’ field value. In some
embodiments, an ‘Xmin’ field value may be in pixels, inches,
millimeters, or another unit of measurement.

A “Yoff” field may comprise a value, a number, and/or a
related identifier for indicating an offset from the y-coordi-
nate of a reference point. For example, a ‘Yoff” field value
may indicate a number of pixels from the y-coordinate of a
reference point for a first page of PDF file 104. In this
example, the ‘Yoff” field value may be used to identify the
y-coordinate value of the top left corner of a detection area on
the first page by adding the ‘Yoff” field value and the y-coor-
dinate value of the reference point on the first page. In some
embodiments, a ‘Yoff” field value may be in pixels, inches,
millimeters, or another unit of measurement.

An ‘HT’ field may comprise a value, a number, and/or a
related identifier for indicating a height of a detection area.
For example, an ‘HT’ field value may indicate that a detection
area is to extend ‘100’ pixels below a defined top left corner.
In some embodiments, an ‘HT” field value may be in pixels,
inches, millimeters, or another unit of measurement.

A ‘“WDTH?’ field may comprise a value, a number, and/or a
related identifier for indicating a width of a detection area. For
example, a “WDTH’ field value may indicate that a detection
area is to extend ‘120’ pixels right from a defined top left
corner. In some embodiments, a “WDTH’ field value may be
in pixels, inches, millimeters, or another unit of measure-
ment.

A ‘Pgoff” field may comprise a value, a number, and/or a
related identifier for indicating an offset associated with a
page of a document. In some embodiments, a ‘Pgoff” field
value may affect other offset values associated with a given
data of interest. For example, when determining where a
reference point is on a page, extraction algorithm 110 may
add the page offset and the y-coordinate offset together. In
some embodiments, a ‘Pgoff” field value may be in pixels,
inches, millimeters, or another unit of measurement.

A “Vend’ field may comprise a value, a name, and/or a
related identifier for indicating a PDF producer application
that generates PDF file 104. In some embodiments, a ‘Vend’
field value may indicate that mapping information is associ-
ated with a particular IRS tax form generated by a particular
tax software and/or accounting program.

It will also be appreciated that data 200 is for illustrative
purposes and that additional and/or different data than
depicted in FIG. 2 may be usable for extracting or obtaining
data from a data file (e.g., PDF file 104) or for identifying a
document in a data file (e.g., PDF file 104). Further, data 200
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may be stored or managed using various data structures and/
or computer readable media. Further, some data 200 may be
stored in separate and/or different locations.

FIG. 3 is a diagram illustrating a detection area 308 asso-
ciated with an IRS Form 1065 300 according to an embodi-
ment of the subject matter described herein. In some embodi-
ments, data file analyzer 106, identification algorithm 108,
and/or extraction algorithm 110 may utilize detection areas
for extracting data from various lines or fields of IRS Form
1065 300. For example, IRS Form 1065 300 may represent a
tax document for reporting partnership income.

Referring to FIG. 3, various portions of IRS Form 1065300
for defining and/or identifying detection area 308 are
depicted. Portion 302 may represent a character string asso-
ciated with a Ystr' field value and may indicate the y-coordi-
nate for a reference point usable to locate or define detection
area 308. For example, extraction algorithm 110 may be
configured to search and/or analyze IRS Form 1065 300 for a
character string associated with a ‘list’ field value and may
store the y-coordinate where the character string is located in
IRS Form 1065 300. In this example, after identifying a
y-coordinate associated with the character string, extraction
algorithm 110 may search and/or identify additional portions,
such as portion 304 and portion 306, using data 200.

Portion 304 may represent a character string associated
with an ‘Xstr’ field value and may indicate the x-coordinate
for a reference point usable to locate or define detection area
308. For example, after locating a y-coordinate for a reference
pointin IRS Form 1065 300, extraction algorithm 110 may be
configured to search and/or analyze IRS Form 1065 300 for a
character string associated with an ‘Xstr’ field value and may
store an x-coordinate where the character string is located in
IRS Form 1065 300. In this example, after identifying the
x-coordinate associated with the character string, extraction
algorithm 110 may adjust the x-coordinate and/or the y-co-
ordinate using one or more offset values.

Portion 306 may represent a top left corner of detection
area 308 in IRS Form 1065 300. Portion 306 may be deter-
mined by adding an x-coordinate offset value (e.g., an ‘Xoff®
field value) to a previous identified x-coordinate of a refer-
ence point and by adding a y-coordinate offset value (e.g., a
“Yoff field value) to a previous identified y-coordinate of a
reference point. For example, assuming an ‘x” offset value is
5’ pixels and an x-coordinate for an x-coordinate related
reference point is ‘120 pixels and assuming an ‘y’ offset
value is ‘0’ pixels and a y-coordinate for a y-coordinate
related reference point is ‘80 pixels, the top left corner of
detection area may be located at (125, 80), e.g., an x-coordi-
nate of ‘125’ pixels and a y-coordinate of ‘80’ pixels.

Detection area 308 may represent a portion of IRS Form
1065 300 for data extraction. In some embodiments, detec-
tion area 308 may be defined using x- and y-coordinates for
the top left corner of detection area 308 and height and width
values (e.g., a ‘HT’ field value and a “WDTH’ field value). For
example, assuming that a top left corner of detection area 308
is located at (125, 80) and that detection area 308 is to be 3
pixels in height and 10 pixel in width, a bottom right corner of
detection area 308 may be located at (135,83) As depicted in
FIG. 3, detection area 308 may represent a rectangle-shaped
portion of IRS Form 1065 300 defined by using page related
coordinates (e.g., x- and y-coordinates indicating a top left
corner of a detection area) and/or size information. In this
example, data file analyzer 106, identification algorithm 108,
and/or extraction algorithm 110 may request that a PDF
related API extract data located within the detection area and
the PDF related API may provide the extracted data, e.g., by
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identifying and/or converting relevant binary code or data of
PDF file 104 into human-readable characters (e.g., text and/or
values).

In some embodiment, detection area 308 may represent a
virtual box or other virtual shape defined using predetermined
mapping information, e.g., detection area 308 is not depicted,
drawn, or visually represented in PDF file 104. Further, while
detection area 308 may include a physical (e.g., a depicted or
drawn) rectangle comprising four black lines or other
depicted boundaries in IRS form 1065, extraction algorithm
110 may avoid using image analysis to identify these depicted
boundaries or detection area 308. Instead of performing
image analysis on a digital document for identifying detec-
tion area 308, extraction algorithm 110 may use predeter-
mined mapping information to identify a document related
reference point and may then use predetermined offset values
and the document related reference point for indicating a
location for detection area 308 and may also use predeter-
mined size information for defining the size (e.g., dimen-
sions) of detection area 308.

In some embodiments, detection areas and/or characteris-
tics thereof (e.g., usage, size, shape, location, etc.) may be
predefined or predetermined. For example, prior to data file
analyzer 106 receiving PDF file 104, data file analyzer 106
may have access to a data store containing information for
defining detection areas for numerous documents. In this
example, data file analyzer 106 or a related entity (e.g.,
extraction algorithm 110) may attempt to identify a document
by inspecting pages of PDF file 104 for one or more known or
predetermined document identifiers. Continuing with this
example, once a document is identified, data file analyzer 106
or a related entity (e.g., extraction algorithm 110) may access
and use relevant information in the data storage in defining
detection area 308 for data extraction.

In some embodiments, detection areas and/or characteris-
tics thereof may be dynamic. For example, when analyzing a
digital page of PDF file 104, data file analyzer 106 may be
unaware of where document identifiers or data of interest are
located on the page. In this example, data file analyzer 106 or
a related entity (e.g., extraction algorithm 110) may attempt
to identify a title, a tax form name, a tax form year number
and/or another document identifier by dynamically defining a
detection area that encompasses the whole page, extracting
data from within the detection area, and analyzing the
extracted data for identifying known identifiers (e.g., key-
words, numbers, or other information). In another example,
data file analyzer 106 or a related entity (e.g., extraction
algorithm 110) may dynamically define a detection area (e.g.,
change location or size of detection area) based on previous
extracted data and/or expected content.

It will be appreciated that FIG. 3 is for illustrative purposes
and that additional and/or different data than that depicted in
FIG. 3 may be usable for defining detection areas.

FIG. 41is adiagram illustrating multiple detection areas 402
and 404 associated with an IRS Schedule K-1 document 400
according to an embodiment of the subject matter described
herein. In some embodiments, data file analyzer 106, identi-
fication algorithm 108, and/or extraction algorithm 110 may
utilize detection areas for extracting data from various lines or
fields of IRS Schedule K-1 document 400. For example, IRS
Schedule K-1 document 400 may represent a tax document
foran S corporation. In this example, Schedule K-1 document
400 may report each shareholder’s share of income, deduc-
tions, losses, and credits.

Referring to FIG. 4, IRS Schedule K-1 document 400 may
include detection area 402 and detection area 404. Detection
area 402 may identify a portion of Schedule K-1 document
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400 usable for reporting line 12 Other Deductions’ informa-
tion and detection area 404 may identify a portion of Schedule
K-1 document 400 usable for reporting line 16 Items affecting
shareholder basis’ information.

In some embodiments, where detection area 402 and detec-
tion area 404 include numerous values or character strings,
data file analyzer 106, identification algorithm 108, and/or
extraction algorithm 110 may utilize various logic or tech-
niques for parsing or separating each value or character
strings before storing or using the extracted data.

It will be appreciated that FIG. 4 is for illustrative purposes
and that additional and/or different detection areas may be
used for extracting data from IRS Schedule K-1 document
400.

FIG. 5 is a diagram illustrating a conditional detection area
506 associated with an IRS Schedule K-1 document 500
according to an embodiment of the subject matter described
herein. In some embodiments, data file analyzer 106, identi-
fication algorithm 108, and/or extraction algorithm 110 may
utilize detection areas for extracting data from various lines or
fields of IRS Schedule K-1 document 500.

In some embodiments, a detection area and/or characteris-
tics thereof (e.g., usage, size, shape, location, etc.) may be
utilized or not utilized depending on a variety of factors
and/or conditions. Some factors and/or conditions that can
affecta detection area or usage thereof may include document
related information (e.g., type of tax form, year of tax form,
etc.) and/or previously extracted data. For example, if
extracted data from an IRS Form 1040 indicates that the IRS
Form 1040 includes itemized deductions, extraction algo-
rithm 110 may define and use detection areas for extracting
the itemized deductions from the IRS Form 1040.

Referring to FIG. 5, IRS Schedule K-1 document 500 may
include detection areas 502, 504, and 506. Each of detection
areas 502 and 504 may represent an unconditional or default
detection area. For example, an unconditional or default
detection area may be a detection area that is defined and/or
used (e.g., by extraction algorithm 110) for extracting man-
datory data from a given document. In this example, extrac-
tion algorithm 110 may utilize unconditional or default detec-
tion areas, such as detection areas 502 and 504, for extracting
data in locations of IRS Schedule K-1 document 500 that are
mandatory or that are generally not left blank.

Detection area 506 may represent a conditional detection
area that may be defined and/or used (e.g., by extraction
algorithm 110) only if certain conditions are met. In some
embodiments, conditional detection areas, such as detection
area 506, may be defined for extracting data in locations of
IRS Schedule K-1 document 500 that are optional or that may
be left blank. For example, extraction algorithm 110 may
utilize a conditional detection area, such as detection area
506, if data extracted from detection areas 502 and/or 504
indicates that data of interest exists within conditional detec-
tion area 506 of IRS Schedule K-1 document 500.

It will be appreciated that FIG. 5 is for illustrative purposes
and that additional and/or different factors and/or conditions
than those depicted in FIG. 5 may be usable for defining
conditional detection areas.

FIG. 6 is adiagram illustrating log data 600 associated with
extracting data from PDF file 104 according to an embodi-
ment of the subject matter described herein. In some embodi-
ments, data file analyzer 106, identification algorithm 108,
extraction algorithm 110, and/or another module or algorithm
may store log data 600 for testing, validation, and/or other
purposes.

In some embodiments, log data 600 may be maintained or
stored for each PDF file 104 and/or each document therein.
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For example, as depicted in FIG. 6, a log file may store log
data 600 for an IRS Schedule K-1 document. In this example,
the log file may store various attributes or information about
a detection area, a line number, and/or a data field associated
with the IRS schedule K-1 document.

In some embodiments, log file 600 may include multiple
data entries, such as data entry 602. Data entry 602 may
represent particular data of interest that has been extracted
from a document stored in PDF file 104 by extraction algo-
rithm 110. Data entry 602 may indicate the document name or
document type and the data field or line that was extracted
(e.g., ‘the value for sched K1, line 13a’), coordinates (e.g., in
pixels) of the top left corner for a detection area (e.g., ‘x/y
299/238’) and size information indicating a height and width
(e.g., in pixels) for the detection area (e.g., ‘h/w 50/130”).
Continuing with the example, data entry 602 may indicate
actual data extracted from the detection area (e.g., ‘A 331. B
331.), along with the data that is stored which may be a
modified or filtered version of the extracted data (e.g., ‘A
331.).

In some embodiments, log data 600 and/or data entry 602
may be usable for identifying invalid data and may be usable
for flagging the invalid data or notifying user(s) 102 or
another relevant entity (e.g., a service operator). In some
embodiments, log data 600 and/or data entry 602 may be
usable for determining an appropriate height and width of the
detection area and/or appropriate location triggers (e.g., ref-
erence point identifiers and/or offset values) for accurately
and reliably obtaining particular data of interest.

Itwill also be appreciated that log data 600 is for illustrative
purposes and that additional and/or different data than log
data 600 may be usable for testing, validation, and/or other
purposes. Further, data 600 may be stored or managed using
various data structures and/or computer readable media. Fur-
ther, some data 600 may be stored in separate and/or different
locations.

FIG. 7 is a diagram illustrating a graphical user interface
(GUI) 700 for interacting with extracted data according to an
embodiment of the subject matter described herein. In some
embodiments, data file analyzer 106, and/or an associated
module, algorithm or node may generate and/or provide GUI
700 for providing, receiving, displaying, and/or interacting
with extracted data from PDF file 104 or another data file. In
some embodiments, GUI 700 may include a web based inter-
face, e.g., a web page presented to user(s) 102 via a web
browser application.

GUI 700 may represent any suitable user interface (UI)
container or Ul window for displaying or providing content to
user(s) 102. In some embodiments, GUI 700 may include Ul
elements for displaying and/or modifying extracted data from
PDF file 104. For example, data file analyzer 106 may use
extraction algorithm 110 to obtain or extract data from one or
more documents stored in PDF file 104. In this example, data
file analyzer 106 may utilize GUI 700 for displaying the
extracted data and/or for allowing changes to the extracted by
user(s) 102.

In some embodiments, GUI 700 may depict a digital ver-
sion of a document. For example, as depicted in FIG. 7, GUI
700 may include labels, descriptions, and text boxes contain-
ing values from an IRS Form 1040 stored in PDF file 104. In
this example, each text box may contain extracted data and
may be editable by user(s) 102. For example, GUI 700 may
represent a digital version of an IRS Form 1040 with extracted
values for different line items. In this example, GUI 700 may
include a text box representing a value from line ‘7” of an IRS
Form 1040 with a description of ‘Wages, salaries, tip, etc.
Attach Form(s) W-2’ and a text box representing a value from
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line ‘8a’ of an IRS Form 1040 with a description of ‘Taxable
Interest. Attach Schedule B if required” among others.

In some embodiments, GUI 700 may include Ul elements
for indicating that extracted data may be invalid or need
further review. For example, as depicted in FIG. 7, an arrow,
text and/or a symbol (e.g., T or “?’) may be display near a text
box to indicate that data in the text box is invalid or that user(s)
102 may need to review and/or update the text box.

It will be appreciated that FIG. 7 is for illustrative purposes
and that additional and/or different UI elements than those
depicted in FIG. 7 may be usable for displaying and/or inter-
acting with extracted data from PDF file 104.

FIG. 8 is a diagram illustrating a process 800 for extracting
data from a PDF file according to an embodiment of the
subject matter described herein. In some embodiments, pro-
cess 800, or portions thereof (e.g., steps 802, 804, 806, 808,
and/or 810), may be performed by or at data file analyzer 106,
identification algorithm 108, extraction algorithm 110, and/or
another node or module.

Referring to process 800, in step 802, at least one document
identifier may be identified for a first document in PDF file
104. For example, data file analyzer 106 may analyze each
page of PDF file 104 and may attempt to identify a document
identifier or a group of document identifiers that uniquely
identify a document.

In some embodiments, identifying at least one document
identifier may include searching the first document for the at
least one document identifier in predetermined or dynamic
locations. For example, data file analyzer 106 may be config-
ured to search a given page or certain portions (e.g., top-
middle, left-bottom, etc.) of the page for keywords, phrases,
images, page layouts, and/or certain fonts that represent or
indicate at least one document identifier.

In some embodiments, a document (e.g., in PDF file 104)
may include a financial statement, a financial report, semi-
contained content, tabular data, a tax form, an IRS Form
1040, an IRS Form 8825, an IRS Form 1099, an IRS Form
1098, an IRS Form W-2, an IRS Form W-4, or an IRS Form
1065.

In some embodiments, at least one document identifier for
identifying a document or form in a PDF file may include a
form identifier, a publication year, a document vendor, and/or
a PDF producer application identifier associated with the
PDF file. For example, data file analyzer 106 may attempt to
detect whether a page in PDF file 104 includes a form iden-
tifier (e.g., search for the phrase ‘W-2’ in a particular area of
the page) and a form year (e.g., search for the number ‘2015°
within a certain area of the page) and/or may search a meta-
data field associated with PDF file 104 for identifying a PDF
producer application identifier (e.g., ‘PDF-MAKER3000’,
‘PDF-MAKER2000’, or “TAXPROF-X").

In step 804, a reference point identifier for identifying a
reference point in the first document, an offset value for
indicating a location of a first detection area in the first docu-
ment, and size information (e.g., height and width values) for
indicating a size of the first detection area in the first docu-
ment may be determined using the at least one document
identifier.

In some embodiments, a reference point identifier may
include a predetermined character string in the document. For
example, a reference point identifier may indicate a phrase, a
word, or alabel for indicating a reference point in a document.

In some embodiments, a reference point identifier may
include a predetermined location in the document. For
example, a reference point identifier may indicate x- and
y-coordinates or other information for indicating a reference
point in a document.
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In some embodiments, e.g., where a word or phrase is
repeated in a document, a reference point may be determined
or identified by using a predetermined character string (e.g., a
reference point identifier) and search location information
(e.g., minimum values for x- and y-coordinates for indicating
where in a document to search for the predetermined charac-
ter string).

In step 806, the reference point in the first document may be
identified using the reference point identifier. For example,
extraction algorithm 110 may search a page in PDF file 104
for a predetermined character string and the location of the
character string on the page (e.g., x- and y-coordinates asso-
ciated with the location of the predetermined character string
on the page) may be the reference point. In another example,
extraction algorithm 110 may search a page in PDF file 104
for two different character strings, where the location of the
first character string on the page may indicates the x-coordi-
nate of the reference point and the location of the second
character string on the page may indicates the y-coordinate of
the reference point.

In step 808, the first detection area in the first document
may be identified using the offset value and the size informa-
tion. For example, after identifying a reference point, extrac-
tion algorithm 110 may use a predetermined offset value to
determine a top left corner of detection area 308 (e.g., by
adding the offset value to the x- or y-coordinate of the refer-
ence point). In this example, extraction algorithm 110 may
use a predetermined width and height value to further define
the location and dimensions of detection area 308.

In step 810, data within the first detection area of the first
document may be extracted by processing binary data of the
PDF file. For example, data file analyzer 106 may analyze
and/or process binary data of PDF file 104 representing the
document or page portion within detection area 308. In this
example, data file analyzer 106 may process (e.g., translate,
convert, interpret, decode, etc.) the binary data to obtain
human-readable data represented by the binary data pro-
cessed.

In some embodiments, extracting data within a detection
area of a document may be performed without using OCR or
image analysis. For example, instead of using OCR or image
analysis to identify relevant text in a digital document, data
file analyzer 106 may process binary data of PDF file 104 to
obtain human-readable text represented by the binary data
processed.

In some embodiments, extracting data within a detection
area of a document may involve using a PDF file reader
(and/or a related API) for identifying and interpreting binary
data of PDF file 104. For example, a PDF software library,
such as iText, may include functionality for reading and/or
interpreting binary data of PDF file 104. In this example, data
file analyzer 106 may use the PDF software library (e.g., via
an API) to identify the text stored within a particular area of a
document (e.g., detection area 308) in PDF file 104.

In some embodiments, PDF file 104 may include a second
document associated with one or more detection areas for
data extraction. For example, PDF file 104 may include mul-
tiple IRS Schedule K-1 forms, each with multiple data fields
containing data of interest. In this example, data file analyzer
106 may identify and extract the data of interest by defining a
detection area for each of the relevant data fields of the IRS
Schedule K-1 forms.

In some embodiments, data file analyzer 106 may store
data (e.g., extracted from detection area 308 in a PDF file) in
adata structure (e.g., in data storage 112) based on at least one
document identifier. For example, data file analyzer 106 may
identify a particular data entry (e.g., row data from FIG. 2)
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based on at least one document identifier (e.g., a Form name,
a Form year, and/or a document creator (e.g., PDF producer
application). In this example, the particular data entry may
include information (e.g., a ‘line’ value) usable for indicating
a data structure and/or a data field where extracted data is to be
stored by data file analyzer 106.

In some embodiments, data file analyzer 106 may analyze
data (e.g., extracted from detection area 308 in a PDF file) for
invalid information and may notify user(s) 102 about the
invalid information. For example, data file analyzer 106 may
use a user interface to flag or otherwise indicate that some
data was not extracted and/or that extracted data appears to be
invalid.

It will be appreciated that process 800 is for illustrative
purposes and that different and/or additional actions may be
used. [twill also be appreciated that various actions described
herein may occur in a different order or sequence.

It should be noted that data file analyzer 106 and/or func-
tionality described herein may constitute a special purpose
computing device. Further, data file analyzer 106 and/or func-
tionality described herein can improve the technological field
of data extraction from PDF files or other data files that store
documents having tabular data and/or semi-constrained data.
For example, by using a reference point and an offset value to
identify a detection area for obtaining data of interest, data file
analyzer 106 may identify and extract data from a PDF file
containing different tax forms and/or variations of such
forms, e.g., without needing the data in the PDF file to be
rekeyed (e.g., manually entered) as required by some tech-
niques or systems. Further, by obtaining human-readable data
from binary data of a PDF file, such data extraction is more
reliable and accurate than OCR related techniques that
require image analysis to identify characters.

It will be understood that various details of the subject
matter described herein may be changed without departing
from the scope of the subject matter described herein. Fur-
thermore, the foregoing description is for the purpose of
illustration only, and not for the purpose of limitation, as the
subject matter described herein is defined by the claims as
group forth hereinafter.

What is claimed is:

1. A method for extracting data from a portable document
format (PDF) file, the method comprising:

identifying at least one document identifier associated with

a first document in a portable document format (PDF)
file;
determining, using the at least one document identifier, a
reference point identifier in the first document, an offset
value for indicating a location of a first detection area in
the first document, and size information for indicating a
size of the first detection area in the first document,

identifying, using the reference point identifier, the refer-
ence point in the first document;

identifying, using the offset value and the size information,

the first detection area in the first document; and
extracting, by processing binary data of the PDF file, data
within the first detection area of the first document.

2. The method of claim 1 wherein extracting the data is
performed without using optical character recognition
(OCR).

3. The method of claim 1 wherein identifying at least one
document identifier includes searching the first document for
the at least one document identifier in predetermined or
dynamic locations.

4. The method of claim 1 wherein extracting the data within
the detection area of the first document includes using a PDF
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file reader application programming interface (API) for iden-
tifying and interpreting binary data of the PDF file.

5. The method of claim 1 wherein the at least one document
identifier includes a form identifier, a publication year, a
document vendor, or a PDF producer application identifier
associated with the PDF file.

6. The method of claim 1 wherein the PDF file includes a
second document associated with one or more detection areas
for data extraction.

7. The method of claim 1 wherein the reference point
identifier includes a predetermined character string or a pre-
determined location in the first document.

8. The method of claim 1 comprising:

storing the data in a data structure based on the at least one

document identifier.
9. The method of claim 1 comprising:
analyzing the data for invalid information; and
notifying a user about the invalid information.
10. The method of claim 1 wherein the first document
includes a financial statement, a financial report, semi-con-
tained content, tabular data, a tax form, an Internal Revenue
Service (IRS) Form 1040, an IRS Form 8825, an IRS Form
1099, an IRS Form 1098, an IRS Form W-2, an IRS Form
W-4, or an IRS Form 1065.
11. A system for extracting data from a portable document
format (PDF) file, the system comprising:
a data file analyzer comprising:
at least one processor; and
a memory,

wherein the data file analyzer is configured to identify at
least one document identifier associated with a first
document in a portable document format (PDF) file, to
determine, using the at least one document identifier, a
reference point identifier for identifying a reference
point in the first document, an offset value for indicating
a location of a first detection area in the first document,
and size information for indicating a size of the first
detection area in the first document, to identity, using the
reference point identifier, the reference point in the first
document, to identity, using the offset value and the size
information, the first detection area in the first docu-
ment, and to extract, by processing binary data of the
PDF file, data within the first detection area of the first
document.

12. The system of claim 11 wherein extracting the data is
performed without using optical character recognition
(OCR).

13. The system of claim 11 wherein the data file analyzer is
configured to search the first document for the at least one
document identifier in predetermined or dynamic locations.

14. The system of claim 11 wherein the data file analyzer is
configured to extract the data within the detection area of the
first document by using a PDF file reader application pro-
gramming interface (API) for identifying and interpreting
binary data of the PDF file.

15. The system of claim 11 wherein the at least one docu-
ment identifier includes a form identifier, a publication year,
a document vendor, or a PDF producer application identifier
associated with the PDF file.

16. The system of claim 11 wherein the PDF file includes
a second document associated with one or more detection
areas for data extraction.

17. The system of claim 11 wherein the reference point
identifier includes a predetermined character string or a pre-
determined location in the first document.
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18. The system of claim 11 wherein the data file analyzer is
configured to store the data in a data structure based on the at
least one document identifier.

19. The system of claim 11 wherein the data file analyzer is
configured to analyze the data for invalid information and to
notify a user about the invalid information.

20. The system of claim 11 wherein the first document
includes a financial statement, a financial report, semi-con-
tained content, tabular data, a tax form, an Internal Revenue
Service (IRS) Form 1040, an IRS Form 8825, an IRS Form
1099, an IRS Form 1098, an IRS Form W-2, an IRS Form
W-4, or an IRS Form 1065.

21. A non-transitory computer readable medium having
stored thereon computer-executable instructions that when
executed by at least one processor of a computer cause the
computer to perform steps comprising:

identifying at least one document identifier associated with

a first document in a portable document format (PDF)
file;

determining, using the at least one document identifier, a

reference point identifier for identifying a reference
point in the first document, an offset value for indicating
a location of a first detection area in the first document,
and size information for indicating a size of the first
detection area in the first document,

identifying, using the reference point identifier, the refer-

ence point in the first document;

identifying, using the offset value and the size information,

the first detection area in the first document; and
extracting, by processing binary data of the PDF file, data
within the first detection area of the first document.
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